Synopsis
The sensitized effect of prestimulation with 16.7mM glucose on insulin release with a slow-rise glucose stimulation from the perifused rat islets of Langerhans was studied, together with the kinetic analysis of insulin release, and the interrelationship between the prestimulation time and the maximal rate of insulin release.
All dose-response relationships which were derived from the dynamics of insulin release from islets prestimulated over various time periods within 60min, showed sigmoidal profiles.
Kinetic analyses were performed with Lineweaver-Burk's and Hill's equations.
The 30-min prestimulation significantly reduced Hill's constant (n) However, the Km value was almost the same as that of the control (7.3•}0.5mM ).
On the other hand, the 60-min prestimulation remarkably diminished the Km value and the maximal rate of insulin release to 5.3•}0.4mM (p<0.05) and 0.6•}0.08ƒÊU/ ml/islet/min (p<0.005), respectively.
The maximal rate of insulin release linearly increased in proportion to the prestimulation time within 30min. In conclusion, these results suggested that there would be some regularity depending on the prestimulation time in the process of transmission of the insulin-releasing signal in the pancreatic B cell and the accumulation of insulin into the provisional pool such as the labile insulin.
A short term prestimulation with glucose enhanced the amount of insulin released with glucose, particularly in the first phase, from the perifused rat islets. It seems that the prestimulation influences the labile pool of insulin in the B cell to induce enhanced insulin release with glucose (Henquin and Lambert. 1974) .
However, which step through the mechanism of insulin secretion, e.g., the transmission of insulin-releasing signal, glucose metabolism (Coore and Randle, 1964) , or the manner of insulin existence in the B cell (Grodsky, 1972) would be sensitized with glucose-prestimu- lation have not yet been fully explored.
Stimulation with glucose has been well known to depolarize the pancreatic B cell membrane (Dean and Matthews, 1970a) , and also induce active potential relating to glucose concentrations (Dean and Matthews, 1970 b) .
Moreover, the dose response curve between the glucose concentration and the intensity of active potential was sigmoid (Dean and Matthews, 1970b) and the intensity of active potential induced with glucose thus seems to be related to the amount of insulin release (Meissner and Atwarter, 1976 would not cause a high depolarization on the B cell membrane (Kobayashi et al., 1977) . 
Materials and Methods
Reagents D-Glucose and theophylline were products of Wako Pure Chemical Industries Ltd., Japan. Bovine serum albumin (fraction V) was purchased from The Armour Laboratories, USA and collagenase from Sigma Chemical Co., USA. Standard pork, 125I-pork insulin, anti-insulin guinea pig serum and anti-r-Gsheep serum were purchased from Dainabot Radioisotope Laboratories Ltd., Japan.
Medium for perifusion
The medium used for all experiments is KrebsHenseleit bicarbonate buffer (pH 7.35) supplemented with 0.5% bovine serum albumin tnd 1mM theophylline, and equilibrated with a gas containing 02 and CO2 (95:5, v/v) and then, D-glucose was added to the medium before use. The partial pressure of oxigen (pO2) in the medium was maintained at 114.3-144.5mmHg. The partial pressure of oxigen (pO2) in a medium was determined by Blood Gas Analyzer (BMS-series, Denmark Radiometer, Co., Ltd.).
Isolation of rat islets

Calculations
All kinetic analyses for the rates of insulin release were performed by Hill's equation (Gutfreund, 1972) , which was described in detail in our previous report (Kobayashi et al., 1977) The maximal rate of insulin released by a slow-rise glucose increased in proportion time ranging from 0 to 30min. (Figs. 2 and 3) tion coincided with the finding that total amounts of insulin release with the second square-wave glucose stimulation following after the first 60-min stimulation by 16.7mM glucose were significantly reduced to about 60% of the first stimulation, while insulin release in the early phase under the second stimulation increased to about 150% of the control (Table 2 ). Therefore, it seems likely that a long term prestimulation would cause deficiency of stored insulin proposed by Grodsky (Grodsky, 1972) to diminish insulin release, and that insulin release with a slowrise glucose stimulation thus would not be from the pool of the early phase insulin, but rather from the pool of the late phase Fig. 3 . Effects of prestimulation with 16.7mM glucose during the various periods on the maximal rate of insulin release.
The correlation coefficient of the maximal rate of insulin release to the prestimulation period was 0.99. Each point shows the mean value of three experiments.*p<0.05, value of the experiments after the prestimulation during shorter period. 
